management are sufficient to fully secure elephant survival. Viral-elephant-human becomings exceed the physical and intellectual contexts of human interpretation and control.
The family name of EEHV, Herpesviridae, comes from the Greek word herpein, meaning "to creep," described in the Oxford English Dictionary as to "occur or develop gradually and almost imperceptibly." The concept of "viral creep" we introduce here builds upon the description of the "viral cloud," 7 the unstable cluster of genomes standing for multiple ontologies transformed amid encounters between viruses, animal hosts, and human institutions in the H5N1 influenza outbreak in Indonesia in the 2000s. While with influenza it was possible to identify the conditions of industrial agriculture where mutations and reassortments created new deadly strains that reworked relations among humans, animals, and microbes, in the case of the herpesvirus we cannot as easily identify the conditions of its emergence. Unlike influenza, too much about the herpes entity and its relations remains hidden from view and "withdrawn" 8 from human diagnosis and orchestration. The viral creep reminds us, in the words of Deborah Bird Rose, that "mystery" and uncertainty are an "essential element of our lives, a part of thought rather than an enemy to be vanquished."
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Herpes moves silently; it hides and reemerges, staying latent for many years, often without being noticed. In this article, we are not as much interested in the conditions of possibility for viral emergence as we are in inquiring into the ability of a creeping, only partially knowable virus to rearrange relations among people, animals, and objects despite multiple experimental human regimes of elephant care, governance, and organization.
The term viral creep reflects the capacity of Herpesviridae to suddenly and violently take control of the life chances of another individual or species under conditions of stress and disturbance, and then just as quickly recede into the background for an individual or a population. Our argument attempts to recognize the interconnected lives of keepers, caretakers, viruses, and elephants and the ability of the elephant and its viruses to exist, act, and connect outside the parameters of human observation and understanding. This is not a return to the naive naturalism of viral allopathy; the virus is not the sole "cause" of elephant deaths from herpes. Nor, we believe, are more naturalism and scientific study all that is called for. Instead, through the technoscientific animism of new materialist and ontological reasoning, we develop an interpretation of the herpesvirus that enters into relations within complex and emerging ecologies. We call this entering into and out of relations, and the agentive power to change and rearrange relationships, the viral creep.
The Elephant and the Virus in Times of Extinction
EEHV is a member of Proboscivirus, a genus that affects only elephants, in the Herpesviridae family of DNA viruses. EEHV is thought to have branched off from other herpesviruses 100 million years ago and then developed into specific types. 10 The herpesvirus is older than both proboscidians (elephants and their extinct relatives) and our own species, affecting members of the human line long before their split from chimpanzees six million years ago.
11 Familiar human strains in the herpes family are herpes simplex virus (the cause of fever blisters and genital herpes), varicella zoster (the cause of chickenpox and shingles), Epstein-Barr virus, cytomegalovirus, and Kaposi's sarcoma-associated herpesvirus. Herpesviruses affect other mammals, fish, mollusks, birds, reptiles, and amphibians. Macaque monkeys transmit a zoonotic herpes B virus that can be fatal to humans, and new research indicates that herpes might be able to jump between species more readily than had previously been thought. 12 Within their diverse hosts, various herpesvirus types cause a range of pathologies despite a similar molecular structure.
The creeping Herpesviridae is both a substance and a potential; herpesviruses are persistent infections that have latent and lytic phases. In the lytic stage, the virus is detectable in specimen samples and is shed into the environment, and symptoms are active. After initial infection, which often has no pathology, the disease becomes latent, hiding out in the body, and is now nowhere to be seen, though antibodies attest to prior infection. Recurring episodes of fever blisters and shingles outbreaks decades after a childhood case of chickenpox are examples of how herpes creates a lifelong infection that moves slowly and quietly in the body, reactivating with viremia (infection in the blood) and renewed pathology only under inexact and often mysterious conditions of immunosuppression. The herpesvirus can also emerge in new parts of the body, causing such trauma as encephalitis in the brain, pulmonary symptoms, or even cancers.
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As philosopher of science John Dupré writes about recent insights in virology, "It is beginning to seem possible that, just as microbes are the expert metabolists of nature, so viruses are the leading evolvers," 14 and molecular biologists speculate that the herpesvirus has played an important role in human and elephant evolution. Nevertheless, stress itself is an ambiguous category. We cannot know how any particular individual, human or nonhuman, will react to challenging circumstances.
Moreover, while many experts we interviewed were concerned by contemporary conditions of living for elephants, no one claimed to be able to identify specific stressors that would inevitably lead to herpes viremia. As with an eruption of canker sores or fever blisters in human herpes infections, the links between stress and immunosuppression in elephants are multivectored and amorphous. Additionally, "stress" itself can be viewed as a placeholder for all that we do not really understand about the troubled relationships among social life, emotions, and physiology. As anthropologist Jean Langford notes, "When we say stress do we really do anything more than obscurely normalize the way that creaturely well-being is imbricated with social experience and what unfolds when both correlatively go awry?"
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As the virus takes advantage of the contemporary troubles of elephants, creeping past human infrastructure and barriers and across blurred boundaries between wild and domesticated to take elephant lives, other questions arise. It is still unclear whether the virus is evolving into a form with an enhanced capacity to destroy elephant life or if it is a relatively stable entity that our current observational practices and recent technologies newly allow us to identify, study, and describe. Might the newly apparent virulence of EEHV be an effect of our intense scrutiny of elephants? Recent genomic technologies and the ability to identify the virus in all its variants also coincide with the period when new reproductive technologies have been in place for breeding elephants in captivity. How do the two phenomena-technologically assisted reproduction of large captive mammals and the emerging sciences and technologies of virology-intersect?
The inscrutability of the virus, then, is a challenge to the anthropocentric assumption that human care is enough to manage and sustain life in times of extinction. Hansa quickly became a draw for the WPZ, which is a paradox of raising elephants in contemporary zoological gardens. While thirty years ago and more zoos were framed as a source of public entertainment, they have now taken on the agenda of conservation and species survival. In addition to ensuring species survival in some minimal form through reproduction, the contemporary conservation rationale for zoos centers on creating affective responses in zoo goers so they will be inspired to help preserve animals in the wild. As WPZ's deputy director David Bohmke describes it, "We believe we should have elephants in captivity for a lot of reasons, primarily because it educates folks about the plight of elephants in the wild, so that hopefully people can do something about that." 40 Some studies have suggested, however, that the educational value of zoos has been exaggerated.
When Elephants
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It was with supreme sadness and disappointment on the part of zookeepers and in anecdotal stories about elephants in India; the effects of its existence were described through behavioral and morphological symptoms: elephants were reported to suffer from "lethargy, lack of appetite, swelling of the head and around the eyes and blue discoloration of the tongue." 50 Zachariah and his colleagues cannot fully explain the contemporary spatiotemporal viral creep, and the viral object recedes from view. But it is clear to them that EEHV is killing more and more elephant calves and that these killings seem connected to a long history of human disturbance and ecological destruction in the South Asian "wild."
The Wayanad Wildlife Sanctuary stands in for the wild in this story. In this guise, it appears as a principal space of hope for the Asian elephant species, a place where an estimated eight thousand to nine thousand (relatively) "undisturbed" elephants still roam free. This is the landscape that grounds all the classic stories about how nature works and should be: stories about how elephants behave and flourish, stories of matriarchal herds, of abundant genetic diversity, of both the past and the future of wildlife. In these stories, like the ones I heard from Zachariah, a virus like EEHV is part of the "balance of nature": it culls the weak for a species that has, apart from the tiger, few if any predators. And yet these simple stories do not capture the viral-elephant-human becomings that emerge from the actual wild in Southern India. Instead, the sanctuary is a space where EEHV creeps across ecological communities, culling in intense and unexpected ways, refusing distinctions between wild, domesticated, and captive. Rather Together we viewed a video of the birth of Omysha at Zoo Zürich. 61 Omysha's birth was very different from Hansa's at the Woodland Park Zoo. Instead of a lone mother assisted by zookeepers wielding suction hoses, Omysha's mother gave birth in the presence of two elephant aunties who assisted with the birth. In the video, it is elephants and not humans who care for the future generation; the adult females can be seen kicking the baby forcefully after the birth, trumpeting and growling, seemingly to get Omysha out of the placental sack and make sure she is breathing. For Rübel, although zoo elephants will never reenter the wild and become part of the genetic or behavioral diversity found there, the wild provides standards for elephant behavior. Allowing elephants to practice this unassisted birthing behavior is a way for the zoo to create a good environment for elephants.
Rübel was inspired to attend to wellness by his extensive prior experience with elephants who had lived and died in less than ideal ways. He was the clinician who was called to attend to Lohimi, the three-year-old Asian elephant from Circus Knie in Switzerland who, in 1988, was the first identified death from EEHV in the world. Rübel Lowe and Münster / The Viral Creeptook Lohimi's case history and observed blood leaking from her eyes and mouth. He did not suspect a virus at the time, he told us; he believed he was witnessing some kind of catastrophic heart failure. Prior to Lohimi's death, herpesvirus in elephants was known morphologically through surface skin lesions and by intranuclear inclusion bodies in the lungs of African elephants. These were understood as signs of the widespread prevalence of herpes infection in African elephants, but there were no known histories of death from herpes, and it wasn't known in Asian elephants. When Rübel was called to tend to Lohimi, she was showing signs of depression and having trouble moving her trunk after performing in a morning parade and eating her lunch as normal. Just two hours after the onset of symptoms, she collapsed and died. While the visitors must feel they are seeing "nature," for Rübel the exhibit is not nature and never will be-it is a highly thought-out space designed to meet the needs of elephants, keepers, and visitors at the same time and, it is hoped, keep the elephants' immune systems strong enough to withstand viral emergences ( fig. 2) . Although the exhibit is eleven thousand square meters, and the elephants have more space than at the Woodland Park Zoo, space is not all these large mammals need. Rübel compares the elephant exhibit to a well-appointed household: "We like to have good cupboards and a stereo to fit out our space. Elephants need a good well-appointed space also." Rübel was profoundly affected by his first encounter with EEHV. He still remembers Lohimi's death from when he was a clinician at Zürich University and fears that Omysha might be killed by the virus when she is weaned; the most he can do is fortify her with gammaglobulin injections at the time. But he also hopes it is possible that, within the bubble of wellness at Kaeng Krachan, conditions for living will bring contentment and Omysha can survive to become a permanent part of the multigenerational herd of older female elephants. In Zoo Zürich's techno-nature-culture, organisms and architecture are "joined together to ground modest hopes," 71 yet it seems unlikely that these relatively minor innovations in care will offer a complete solution for captive elephants and certainly not for the broader troubles of extinction or suffering in proximity to humans faced by their kin at large. with, and in the past even thrive with their companion viruses.
Ending: When Viruses "Go Rogue"
In our research and writing collaboration we have attempted to acknowledge intense levels of suffering and destruction for people, elephants, and viruses, while holding onto narrow spaces of hope, in three human projects of care. This ethnography of the human-elephant-viral mix among different settings of the Anthropocene explores our contemporary world as a mix of nature, culture, design, and technology, and never purity. Our collaborative natural-cultural ethnography aims to take "our powers of observations," as Anna Tsing puts it, "back to the world to see what promises and terrors surround us."
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In our story, there is no wild that exists outside the Anthropocene, Capitalocene, Plantationocene, or Chthulucene 75 to which elephants might joyfully return. The zoo, the "wild," and the sanctuary are each, in different ways and to different extents, contemporary forms of human-designed care. Despite their differences, these three sites share one feature: none can guarantee elephant futures and flourishing. Zoos attempt to alleviate social isolation, boredom, and stress while keeping the existence of the species in view and striving to suppress the virus. The "wild" provides fleeting resources for genetic diversity, behavioral comfort, and species care but no longer is a "refugia" 76 that might replenish elephant populations or where elephants might return to lead normal lives. The wild can no longer protect elephants from similarly damaged yet overarmed Elephants and viruses also bring into view interconnected worldings. "World making," as Deborah Bird Rose reminds us, "depends on uncertainty. The way of nature is the way of the new." 77 EEHV is a deeply ancient elephant companion that has persisted together with elephants over millennia, though something has now changed. In the viral creep, herpes has turned on elephants in a way that may soon prove to be suicidal, since the virus cannot live without its host. We do not know how the herpesvirus engaged the elephant a century ago and more, other than to observe that it did not decimate elephant young. As Greenwood notes, "When viruses go rogue, something has gotten out of balance." 78 We do not know these viruses, so we presume they are negative, he told us, but in humans the herpesvirus is a regulator of immunity. He similarly believes that EEHV is at least benign "in nature" and possibly even helpful. Nevertheless, in the contemporary human-elephant-virus assemblage, the virus has become a killer and a threat to species survival. We cannot rely on the positivist realism of reductionist explanations or on what Haraway calls methodological individualism to understand this. 79 The story of the virus and the elephant shows us that speculative imaginationmodes of imaging what cannot be known but is nonetheless very real and consequential-is always involved when we make sense of the world around us.
Human solutions to the viral creep are limited in part because our access to the entities involved is also limited. We act on scientific and linguistic representations, without acknowledging the limitations of these techniques. But elephants and viruses escape human access in either science or language. Symptoms are likewise representations and enactments; the herpesvirus represents itself to the body of elephants as viremia in mild to acute expressions. But then the herpesvirus evades representation-assymptom and withdraws. We still do not know where latent EEHV resides in the elephant body-maybe it is the heart, maybe the lung or nerve endings. 
